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~ (54) Title: CELL DEATH-INDUCING AGENT 

~ (54) ssuiKD*!*: mm^mmm 
< 

(57) Abstract: In order to identify an antigen to 2D7 antibody, a 2D7 antigen is cloned. As a result, it is indicated that the 2D7 
antigen is an HLA class I molecule. Based on this rinding, it is discussed whether the 2D7 antibody has an activity of inducing cell 
CFN death or not. As a result, nuclear fragmentation is observed by further crosslinking the 2D7 antibody with another antibody, thereby 
indicating that cell death is induced. It is also clarified that a diabody of the 2D7 antibody has an extremely strong cell death-inducing 
activity even though no other antibody is added. These results point out that a degradation product of an antibody recognizing HLA 
is usable as a cell death-inducing agent. 

O (57) Sftl: *mW%t>\£. 2D7tti*flDtt«*HS-r*^£*BMi:LT, 2D7tt«a>* □— ->^*frofco t<Dm 
Oil. 2D7fetS I£hla class i^^T fc £ Z ir^«*ftfc 0 *%BR%t>lts C (Dfll jllC*-^* . 2D7tSf*^HBIS5ER 

<MS5E*<»»**t*Ci:35<»]^ofco £t>fC, 2D7ttttO)DiabodylS\ $ t> fC»J(DtfiH*£3s»] L <t < X t 
^ *«fc»A«IBJft«R*Stt**-r*^i:4<2|a|WLfco JSLtflMSJIll*. HLA^BBI-rSftftaXK^^btt^lBJIS 
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5 #388nrau MA&mmirzmb<ofe^fcffiftfcmirz 0 

HLA class I 3oOb7^^ (al, a 2, a 3) d> k ft 5 45KD <£> a 

§|£ N 12KD (D&2 3: ^ n^n^J) y©^l3^-7-tj;o , r^$tt5o HLA 

io frf-nttzGrntz* nmw-vftbtiz 8~io nm<DT $ / si-et? # /tsa^?" 

£fc N HLA class IA#^©#L#fc: £ 5 ^3 lfflJ3&if m#ftfi!iJ^« 

5Efl^^:^ u x^saftWlfi^jsv^-ciUSStt'rds t) ^ hla ^<?>>^-?vM£j^9- 

i"J&fc>^ 0>l t h HLA class IA Ool ^^1"^^ B9. 12. 1, «2 

K;*>T ^Ko^5#l#W6/32. a3 Kp< 4 ^Kjtfrt TP25. 99, Al. 4 «U 

it y >s<&fcttvxm&mM&%M&-ir& t (mmjtt 1 , 2) . 

3=fc, al K^^^*hf5— ^©£fc#MaAb90, YTH862 » N $»ffc V ^Sfcfc: 
20 ^LTT^b-i ^*W>t5ii*!#*$^5 (##W;«2, 3, 4) 0 

-T6HLA class IA^Mte, Ttf i ^(Ofll ■WtSSfct M#l/TV>5 iii^ 

25 HLA class IA ©o3 hV^^^H'S^ 5H7 (##fFZ$0ifc5) N 

<r ? HLA class IA<Da2 ^^*ht"S^L#: RE2 (##fF^6) EH£ 
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itV ^Wcfcif^HJ^5BSrfl#-r§-^^^^^ v ^o U^bft/5SkfutB<£> 
T7j * h „ ^^f§5|f#j;$: MoAb90 ^ YTH862 £ Jijftl \ £ *b <£>#l£M- £ o T^H £ 
frt£«?Ete, V^Jh/fc**'*— ^fc^ft^- i:^^tb-cv^ 0 r^r^ 

5H7^re2 \-£.z>immm^ t»&bavtv^T^>~ ^©iitnto 

5 < lift s ^ >r ^Ifflj^-efc 5 ^ t£$!l £ tlX V > 5 o 

V^tb^IgG^, %b<teF(ab')2, Fab^M, £fc F(ab' )2 Fab tf) J; 5 

10 v\ 

— ^2D7fei#:^ t f^^n~^giJ^SrBalb/c^^^^^bT#^^^^ 
;?u—r;v%iVfXlbZ> (##fF«7) e ^ttii^ 2D7 iftf^ i^yy^ 

[^|=>|f ff;fcgU ] FayenetaL, Int. Immunol 10: 1347-1358(1998) 

m¥?nXWt2~) Genestier et al. , Blood 90: 3629-3639 (1997) 

C^#fF^3] Genestier et al. , Blood 90: 726-735 (1997) 

C##^S^4] Genestier et al. , J. Biol. Chem. 273: 5060-5066 (1998) 

20 [##ff 5 ] Woodle et al. , J. Immunol. 158: 2156-2164 (1997) 

[##W^6] Matsuoka et al. , J. Exp. Med. 181: 2007-2015 (1995) 

C##fP^C^7] Goto, et al. Blood 84: 1922 (1994) 

25 *»W©*-©Sft». HLA class IA &imtrf %&fc(Dl&tti^ft&&&'t 
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mM%& RPMI8226 £ V mMVti mRNA fr>b N 9 ^A^MHr— fcl«fc 9 cDNA £-8^ 
bfc G ^*l§tV hP ?-f/k*^^ — P MX ^#AL, 
5 9 y — &fNRUfc«, IVM 3 ;v^M7-f ^9 y — £ B0SC23 JHnjfi^ f7^ 

/V* & NIH3T3 ffllflgl£:j£& $ it, 2D7 ^^-fe UfcGK FACS KX K> 35^fl¥#f 

RPMI8226 ffflflS, *5£U^ U266JNHia^J:t) cell lysate £rf|SU $Mfl3fcflHfelCJ: 
10 9 2D7#GJJSG>|^J&HTo;fc. -^fe^f^^s 2D7fetJSttHLA class I 

2D7^^^-t-§^^SHLA class IA *C*>ofer. £ J&»£ N ;£3&K#e>r3\ 2D 

2D7 #&Tfc5V^*#NF£=T-Cs iShKLttrrV* IgG^C#:^P^*^V\ 48 
15 ^^f s JNB|&!»SrHoechst33258-CJtefeU 5E»U!afc4«N^^JWoW^«S» 
ftfcjh/SjHftfcUto -tOjBf^ Jurkat «ejte^*5V^-C^ 2D7 ^lltltli £ A> 

mmmmm^'^wia^ti^>ot^K £ & igG mfc-z* v*v> 

ZL(D£.5\z. 2D7 #C#:^ «t 6 fflljft «$n;^ ? ^ l g G i 5 ? n * y V 

LV\ ^SK#b«. «USl5BR3»&*N-5 2D7 ^(D^^cD^^ 

tftW-u/to jyw^-f^ ^-r^y k— 2D7^©-sr^tg^3— K-rsat 

-jg^vfc^n — = ste^-Ofc^tH-^ 9 2D7 0tflc©Diabodyffe;§rffV\ IB 

J&^$^fc^5»:£&^Lfco -fc©*^ m<^%Zk\^ Diabodyfb 

25 Ufc2D7 0L#:^ igGmmz.£.z>?t i *y^?&iffrt£<xh, 
mwm^<>^^^timm^mm^^^^'o *fc, ^Diabody^, ie 
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&>±<D%$%:K, hla %mmirzmfc<ofcfr*ikffifo* % ^ttmmmb vxmmx 

&TF<0 Cl] ~ C2 3] 5r$t#H-5fc<E>*T?&5o 

ci] t b &fiaM&m (hla) ^ii-rsis^^b^o 

C 2 ] HLA & HLA class I S , C 1 ] ^IB^ffiSHHt^Lfo, 

[ 3 ] HLA class I ^ HLA-A Tfc S > C 2 3 fc|3*fc©4fi£^Hb#itffco 

C 4 ] 2D7 &#<04B$mb£itfk 

[5] <S^Hb*i:^Diabody-eS>5 Cl] ~ [4] ©V^ *L^fBg£cD{g# 

[63 £TF<£> (a) ~ (d) OV^-ftL^-fB^iS^^bfeifro 

( a ) SB2?II## : 6 fcflfflife© T 5 7 BfcBB?!] £^1" S fS^fldftfo, 

( b ) ia^j#-^- : 6 kwM(d 75/ mmn \z& v >t 1 ^ u < raaafc© r ^ 

( c ) BB#I## : 2 O CDR & J; t5K?!l#-^ : 4 CO CDR © 7 5 / SfcSB?!l ^ 

( d ) 1B^IJ#-^ : 2 £D CDR 4o <£ tfSB^## : 4 CQ CDR (DT 5 7 Hffi?!l 

*fe«#inu/tT ^ /^E^j^^ri-^lfi^^^feoT, (c) 

C7] HLA^fi-rS^Sr^^bi-S-^^^oT, Stt^J^Lfdjilfr 
C 8 ) HLA ^ HLA class I Xfo 5 > [ 7 ] mflBRO^jfeo 
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[ 9 ] HLA class I & HLA-A Xh 5 , [ 8 ] ^f3«c<£>^1fe> 

[10] 2D7 ffifetefafr^k-tZ ^la-oT, 8H£j&S_h# Ufc#L#&SJ3i1- 

[11] te^^dSDiabody^^feSx [7] ~ [10] ©VvftLd^fB^© 

[12] ^'|4^ ffl ^f|^|4x««itW$!j^tt-efc^, [73 — [1 

[13] [1] ~ [6] <D^Tnfa\Z.mm<Dt&fr : 7-fcffifc. [7] ~ [12] 

[13] ^l5«co^^5Efl^Jo 

[15] b mmt-futt t sHt^ b mm^tufefemk t 

[14] ^|B«©jNeiS5E5l^o 
[16] [1] ~ [6] (D^iTM^mm<D^^\M^ [7] ~ [12] 
OV^^^fBifeO^^ioTSi^^tl/S^B^^ft:, 2D7 

[17] [1] ~ [6] (DV^tt^i-WS^cDiS^{b^L#: N [7] ~ [12] 

[is] mit&fofflgm-zib* [17] \z.%m<o^ssmm 0 

[19] [1] ~ [e] <D^Tfofa\z.mm<ofefr*fcfcft, [7] ~ [12] 

[2 0] tftfltfSDiabody-CfcS [13] ~ [15] CDV^f ^b^iC|B^O»^E 
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[21] ffifltj&S Diabody t*tb 5 C 1 6 ] ^B*£<OM:lf 

[2 2] Diabody TrfcS [17] Sfcl* [18] ^fSifc^Jfi^'Jo 

[23] #t#^ Diabody trfc £ [19] ^f2*feO £ B^^S^^Jc 

sawf^ mmmvmmftm, mmwmmim, mm^mm^m, mm 
swwa^Eutut^x tmmfmMftmte z<D±3afem<D*&tt ^^mm-tm^m 

(Bifflj^, t«) s W «f*b< 

tefel^fc Lfc^Iifc (peripheral blood mononuclear celU PBMC)) N 5;^ 

15 •^miiafc£&#tf Sr fc3&S*T?#53&3> (B T«) „ — 

u < s t mwa* » b « (#^-« ufc b tmmc u 
9 ^ * >& - ^ ft < > ^m^mmir^mmx^ 

20 ;* ^ y * ft if ©*B*#<0*® fcttSM" & SttUfi"^ *> 6 o 

25 B^jfc/hMijE, #3£te#it§i$i^) ft if) ^IBM^l (MKJ^ttt, 
£B&g£ffllf$fc N gB:&^¥M^ IBMM^ IBM 
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-tx, ^mmitm. ^f^#s> ^ttffii^ r^y^^ m^^^> 

if & *5 r ft 5 - £ a* *r f M t? tb 5 o 

&ftm\Z&\i*X, mAktis t b &JfiL^m^«*i~^o HLA^f* class i t 
class II class I ^UT^HLA-A. B, C. E, F s G s H N J ft H^ftl 

thXteV, class II £LT«HLA-DR. DQ N DP ft "b*bW5o 
10 ^^|^t-S^»HIJV^-e$>tt^#^JPS$^^V>^ N ^U<^class I 

{^m^n^^XhV, J:«9^U<«HLA-A-efe5o 

^ig^^V^-CtS^^b^^^s (whole antibody, MtUS whole I 

15 tiftwK mm^mrnm (vh> x»««'sr«ffl« cvu ^-cv^ri^ 

b"Cte, fll*.*** Fab, Fab\ F(ab')2 s Fv s scFv (S^^/V^W ^ Fv) s ftH 
§T^jf §r fc^tf^S^ 0*U<» scFv (Huston, J. S. et al. , Proc. Natl. 
Acad. Sci. U. S. A. (1988) 85, 5879-5883. Plickthun l"The Pharmacology of 
20 Monoclonal AntibodiesJ Vol.113, Resenburg RTf Moore M, Springer Verlag, 
New York, pp. 269-315, <1994))-C*>5o - © £ 5 ti:ffi**rK*ftZ taft 

fc^> (09*.r£> Co, M. S. et al. , J. Immu 

25 nol. (1994) 152, 2968-2976 ; Better, M. and Horwitz, A. H. , Methods Enzym 
ol. (1989) 178, 476-496 ; Pluckthun, A. and Skerra, A. , Methods Enzymol. 
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(1989) 178, 497-515 ; Lamoyi, E. , Methods Enzymol. (1986) 121, 652-663 ; 
Rousseaux, J. et al. , Methods Enzymol. (1986) 121, 663-669 ; Bird, R. E. 
and Walker, B. W. , Trends Biotechnol. (1991) 9, 132-137 0 

*mw\-te^xi&-£ v^^itmm^ mow vh sr 2 vl ^20 

10 ?mt&<Dffi1rv^o £ fefctf* bV^te^^^C^^s VH t VL *S&#*tir£» 
ia?)MbT^§tl5 VH-VL *f£r 2 o^J^^W^fr^ifeSo 

os&=wm i fc*<o-~'%<o vh-vl m h \^)j(o m-vLMt<Dm<omm-z>K £&&zmz- 

^mm^^Xmm * UVM&^«T#te Diabody -T?&5 e Diabody te, *T 
15 3HH«fcRT«««*P ^-^lfc77^Vf scFv#) 

T. Diabody ft|M«-87?^>'b) ^2o^^Tritt^tb©-e 
S> 9 , 2 o<£> VL £ 2 OCQ VH Sr-^tf (P. Holliger et al. , Proc. Natl. Acad. 

Sci.USA, 90, 6444-6448 (1993), EP404097 -§\ W093/11161 -5§\ Johnson et al. , 
Method in Enzymology, 203, 88-98, (1991), Holliger et al. , Protein Engin 
20 eering, 9, 299-305, (1996) N Perisic et al. , Structure, 2, 1217-1226, (199 
4), John et al., Protein Engineering, 12(7), 597-604, (1999), Holliger et 
al, . Proc. Natl. Acad. Sci. USA. , 90, 6444-6448, (1993) , Atwell et al. , Mol. 
Immunol. 33, 1301-1312, (1996) )„ Diabody **|$t579^ ^ MW©|&^tt 

Diabody (scDiabody) - h Diabody 
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±.\Z.&&.T 5 Diabody %Mjm-%> 7?^^b |R|dr-e^*^^^Wfg t ft <9 , 

Diabody &m&r?Z>79y* >- VL i: VH «r*&£* Ufc t> G\ VL VL 

5 U7fc*>(D s VH i VH ^LfctOf 0*U<«VHi: 
VL &ffi-erVfrh<D~?h% 0 Diabody ^#^5 7?^V h4»^*5V^ RfiKfR 

10 2~14 7$yts »4L<li3~9 7>;;E #^Kfl4~6 7$ySl?fe 
5o rof^, Rg—^^^-h^a-KStLS VL £ VH tit, ^(Dm<DV>- 

7 9 ^ h £tbfr fife© 7 9 'y V t (Di$#&fe&\c £ 5 — *fr 
Sr^-TSo § Diabody f^K t IhI tmmre^ Diabody Sr#^-fS 75^^ 

immK-tettZ Diabody t Lttt, IB^IJ#^- : 6 \ZG&<DT$ S&Sm&Jtt 
5 Diabody ^^«iB2?!I## : 6 ^fBfcOT 5 J HBaaNcfc^f 1 L < 
TS/«fflB#ias&l* (Wk ^> 3sJ:tf/*/ttt#*P) UfcT^y^SB 

20 #J£r^Ti- 2> Diabody T?fooT. I2^J#^" : 6 lcf5ife<Offi?!lSr^rt*5 Diabody ttR 
te&fclWfc Diabody^. SB^J#^-: 2 CQ CDR (X^RT^IB^) &£"0WJ# 
4 (O CDR (XteRTMl^) ©T ^ SWSm&ftt* Diabody *fcf*ffi^J# 
#: 2 (D CDR (Xf4Rnfi£fH«) *5itfSB3?U## : 4 (D CDR (X»i"*nSMfc) ©T^ 

ymiB^J^*5V^i%L<»m^T^ymiBW^ at#u ^> ffX *5 

25 J:^/^fc«#^n) UfcT ^/miB^JSr^f-rS Diabody ffeot, : 2 

©CDR (X«RT^^) *S£tJW!j#-J§- : 4 ©CDR GL\S.*S$iW$b ©IS^^I" 
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S Diabody Diabody £r#!)^l?^ ittfeldRRje^jh/Sfe© 

lit r^fg^^HJ^j n%tht£%> Diabody fl^ IB?IJ#-§- : 6 KlfB^<£> 

E^ISt^S Diabody, £fcteia#I#-)§- : 2tf)CDR &<J:^W!]# 
5 4C9CDR (X« RT^ft^) <£>IB?!l Sr^5 Diabody £ Ill^Stt (0ilxJ^ H 

LA-A^©3fe^fiH4 % JlWJ&5EBf2||SttJ&if) t^r t?rf ^t5„ 

10 £ fc, IB^ll#-^ : 6 fclflBiJ© T =• / SfeSB#l &&ir S Diabody * fc £?U# 

^- : 2tf)CDR (XteRT^W) *5 £ UWJft-^ : 4 CD CDR (X« rT^H^) <Dffi?IJ 
Diabody t b |:tt5Ii^ttWH5 - i^Sr B l$ £ L,*C 

: 2 ^|3« $|xtv^7 ^ / gfega^J-e. 1 # 1 ~134 # g J&S RT3KH#6fc: 
15 50 # @ —54 # g *S CDR1. 69 # g —85 # g j&S CDR2, 118#g— 134#g 

# CDR3 i-tSS-r^o IB#J#-*§- : 4 ^fE^£*LTV>5T 5: / miB^JT% 1 # g -12 
8 #g^nT^^^@^U 46 #g— 55#@^CDRU 71 # g -77 # g CDR2, 
110 # g —128 # g # CDR3 mffi^-t-So 

^pj^*5v^t hla &mi$irzi&ft^tivim^ HLA^#mW^^U ^ 

j: 5 ^ hla %mm'tz>mfc<Dwm m^^mm^m^mm^mm (cd 

25 HLA &®S$-r5fcfcft:©E?lH3. JJEfc^OtfLfleoiERI&JlV^ r. t tfS-srfBT*fc 
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^ ©SHKfci^&l ©^fex M £ ^raP^^/^ & Jf V ^ifcSs (W098/46777 5& 

if) ftfi:tfi5-i^5o /M'r/y Fwro^it 

^tb<Vjjfe (Kohler. G. and Mil stein, C. , Methods Enzymol. (1981) 73: 

3-46) m^m ctft o^t i$x% So ^o^iE'i4^'tsv^#^^^ > 

^17 ^OmRNA^fe^^m^fflV^T^L^BT^^ (Vfc8$) © cDNA % 

#k*tfc cDNA (DlB^J^^q^fe^ £ 9 BWzirth\-££\t\ 
HLA SrfSWIi- 5 ^l#:«s HLA k W&1r 5 RR 9 #K:fW RRtt * < . 9 * 7 $/ 

^iBife*JS$Wfc faifl <**9 (Chimeric) ffifc, fc h>fb (Humanized) ^ftfcfc 

20 rT^H^% =j — K-f S DNA £ t b^E#:©)feSIH«Sr = - K1~5 DNA k U r. 
fi%m^<t ?—\z.U^hxm^M^M*E.^Z> ^k\z.£V)'&Z> ^k&X 

t Mbfclfl^ fffifrft (reshaped) t b^Cfr £ tt, t h^©WL»»> 

fc^ ^fcf^^^^fr^SMtt^^ilfi^ (CDR; complementarity determining regi 
25 on) ^rtb &#©ft«te*J^|j6^£*t bfc ©tfe 9 , ^(D— 
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V — 9ffi& (framework region ; FR) &Wfe~rZ> £ 0 KWiWrVtc. DNA IB^J^r. * 
Kd>fc PCR 9 -a-fifc-TSo Wfcfrbfc DNA £ t h #u{fcj£?!MR:«fc& =* ~ Ki"5 DN 

5 r t k a y mt>nz> m>>mwfmm&mm^ ep 239400, mmwwmm^m^ w 

0 96/02576 &M) o CDRSr^UT3ft*§$*LSi: h^CffcOFRte. 

— i^y — ^|g^(DT5: /H^rffi^LT&ctV^ (Sato, K. et al. , Cancer Res. (19 
10 93) 53, 851-856) 0 

(#^ 1-59878 #0) „ ^fc, fc h^fl3ft^<Z*£T<£> 

mo t b^sr«t#-r s r t s (iaim#fpmiii^w#-^ wo 93/12227, wo 

20 92/03918, W0 94/02602, W0 94/25585, W0 96/34096, W0 96/33735 #JfJ 0 § 
t*Jf,^TV>5o 09*.^ t h^fr© rT^*-*^ (scFv) tLT77 

25 &t 3 t b^co rT^U^ Ki"5 DNA iB^Sr^J&fS - t Z> 0 &m 
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\) „ WO 92/01047, WO 92/20791, WO 93/06213, WO 93/11236, WO 93/19172, WO 9 
5/01438, WO 95/15388 ^##^1"?) - t &X% So 

T^^fc&Vv-C, HLA %mi®1rZ>ffifc<Dt&& V^mt IT 2D7 &fc&mf*o*l 
5 6 0 2D7 feW*. 2 CDR (XteRT^fB^) &5£DWJ#^ : 4 <£> CDR 

«ft<. |B^iJ#-^: 2^ CDR (Xtt"T3E«86) £"U«?!)#-^ : 4 CDR (Xte*T 

io cdr (xn^mm) ^xxm^m^r: 4<ocm (ju^mmm 

i-^m^tmtm\^mm^^h^tc.^m(o 2m ^m^^ti^o ^^x m 
mm-mmi M&kfz&mmK mmm^-. 2^cdr mz^mm & 

^IB^J#-^: 4 CO CDR (X^rT^IB^) (Dmn^-t^Wh W\m(0^^ (Mx- 

«T5/tii©ttf ttTIt J^TKttT^y^ (A. I, L, M. F, P. W N Y, V) s 
20 M7mT5.;Wi (R, D, N, C. E % Q N H, K, S s T) N fltfl»ffi!J#I&^£T 5- 

y§ (g n a. v. u i. p> . *mm-$mwm&^irz>T$yn (s, t, y) n «m 

g ^|j||^t575/i (C, M) % *;^>W7^ K^flMBSr^ 

57^/^ (d, n n e s q) s igs^^^^r-rsT^/m (r. k, h) , 
^mmm&^irzT^sM (h. F N Y N w) ^ifs^^tis (^mrt«v^ 
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&$>*L-0^5 (Mark, D. F. et al. , Proc. Natl. Acad. Sci. USA (1984) 81, 5 
662-5666 % Zoller, M. J. & Smith, M. Nucleic Acids Research (1982) 10, 64 
87-6500 s Wang, A. et al. , Science 224, 1431-1433 s Dalbadie-McFarland, G. 
5 et al., Proc. Natl. Acad. Sci. USA (1982) 79, 6409-6413) 0 tKVf<D 

io ifmw<Dmm^ ^y^v^y=-/v (peg) , ^it'^Ws h^v^© 

15 ^Ktt, #3&91*>#Mfc«:=* — Ki"5 DNA ^^t§o X. ®E DNA £^ h U ^ 

= — K1"5 DNA £r&£i"5o '^°7V &4 if— v-a >-gcfl? (Sambrook, J et al. , M 
olecular Cloning 2nd ed. , 9. 47-9. 58, Cold Spring Harbor Lab. press, 198 

y ^f-^/a yf©l5^»>T, #i)^.^42°c, o. ixssc s o. i%sds©3M$t? 

fc^s 0 ;£ L < 50°C N 0. 1XSSC. 0. 1%SDS <DgiWX*foZ> 0 £ «9 U Wm' :/ 

y ^f-v'a ^©^#£ btit i^* h y ys?*^ hft^MWW ^ttSo i5 

25 * b y i/i^ ^ f> sfc&#i ^ Mttf 65°C. 5XSSC 0. 1%SDS (D0MfrXhZ o 
Zftt><D0kfcfc&^X, MM%±lf 5@^V^I^'l4^i-5 DNA^^^# 
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*SMX$>Z> 0 

5 T^^^cDDNA^ Jfmm<D%LW.(D in vivo ^ in vitro ^£5ft £tb 
£;ftfccDNA-efeS/K J*\MhXhZ>ftK DNA if&fSibsfc 

io mmn &^rt & dna ^ § 0 

<DMb ITtt, M13^<^^ — > pUCJfc"^^ — s pBR322^ pBluescrip 
U pCR-Script ftZ&mtfhfrZo cDNAO-^-^n— ■gJflmUS: 

i^bfc^. -UB^*— ©fl&K^ 03;L^ pGEM-T. pDIRECT, pT7 ft if 
20 tf^tb^o 

#^£:JM109 N DH5 a >, HB101. XLl-Blue t£ ¥<DjzBW t VfcM&K&^Xtt^ $Z 
25 |§0^^J;<^^#5<fc5&:^3^~*~> lacZ^n^e-^- (Wa 

rd b, Nature (1989) 341, 544-546 ; FASEB J. (1992) 6, 2422-2427) „ araB ~7 
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U^—fr — (Better b, Science (1988) 240, 1041-1043 ) N tUtH* T7 Zfv^r 

fB^<^ <£>fte pGEX-5X~l (Pharmacia $fcjR) ^ TQIAexpress systemj (QIAGE 
N#M) N pEGFP N £fctepET(^£>#lB\ a^*T7 RNA ^ y ^ 
5 V>5 BL21 UV\> ft ^ Wbtl^o 

.MC^&S^SSMK pelBV^/VlB^IJ (Lei, S. P. et al J. Bacteriol. (19 
87) 169, 4379 ) <Hftffi-*-*trf £V\, ^ — c^llAtes ^!lx.f« 

^Mnsim^, mttft. ^m<Dtfv^7 p ^v%m&irz>fzib<D'<? 

Lttt, HifL»^*5l5^m^^^— (MiH pcDNA3 (Invitrogen *h®D ^ 
pEGF-BOS (Nucleic Acids. Res. 1990, 18 (17) , p5322) „ pEF N pCDM8) % SAilfi 
^^(D^^<^^— ($\\x.\f. TBac-to-BAC baculovairus expression systemj 

15 (GIBC0 BRL*±M) ^ pBacPAK8) s »f±I5fc<£>^9?.^ (fllfcif pMHl. pMH 

2) N Wl%!) V^As* ft 5f5(7)^^L^<^ (#!l;U^s pHSV. pMV N pAdexLcw) % U h 

Vi&s(/VX&&<D2&$fc<?#~ ($J;U^ pZIPneo) N BlSft*©^^^- 
(^J^L^s rpichia Expression Kit J (Invitrogen IfcJR) \ pNVlU SP-Q01) ■> 
te^Sft3fe©»^-<^^— (^Jill pPL608, pKTH50) fettSo 

20 CH0 COS NIH3T3 |0^C9lt)^«-e<O^^ S ft £ Lfc#^fcB\ 

JIWI&rt'T»^mS*S/t*|!:i653l*^'ta*— * — „ ^!]x.^SV40 7 P n^— (Mull 
igan b, Nature (1979) 277, 108) „ MMLV-LTR „ EFlaXn^— * 

— (Mizushima £>, Nucleic Acids Res. (1990) 18, 5322) s CMVXtt^e— ? — ft 

25 OW*.^ »!l G418 if) ^ £ 9 WJ-Cf & «t 5 ^^fjftt^t 
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W*-tt* PMAM. pDR2 s pBK-RSV s pBK-CMV, pOPRSV s pOP13 ft Zitf&tf bfoZo 

g bfc CHO «HiaKL-e*l/^4l&i-5 DH 

FR m.te^&^ir mx-tf. pCHOI^a &3£AU ^ hM"3Mr*-h 

5 (mtx) i^^es**:^**^ e>*u ~£t-, at^?©— ifitt©»si*e«jfc 

SV40 T^^St5fi^%^i:^C0S»Jia^V^ 

sv40<^§^ft£r##o-<:^~ (pcD^H) xjtm&Mir £ ^m^mf htiZo 

— v^^/V^ (BPV) f©A*©^O^fflV^-i%tt5o £6>fc^ 1f^*|flfl&^ 

nv-Kf7^7x7-if (APH) Jt£r?\ ^SS^^— £ (TK) Alt 
^^^-•y^^^fT^'y^^^V #V/vV9^7x9-*S (Ecogpt) afrlS^K 
t KnUSBlTc^l (dhfr) «fc^#£l§rt^£^7?£5o 

15 Srig^^^^— ^jja^ii^ #l?u^ vfp^^s> y^y— A?fe N 

OMfctf pAdexlcw) ^VhP «7^/^-<^ ^ — (Mfctf pZIPneo) * Z&mif hfl 

20 Jfr&^ifcffr^ Sife^oTff 5 - £ 3^ HriB*Tf*>5 (Molecular Cloning , 5. 61-5. 
63) o ear vivo fttfeoti i/? vivo Stfeot%J:V\ 

7°^ K»3ft©^i«)©0^5Rttx i« vitro 33«fct*in w>o 0*4*^*5. vi* 
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v^&^k&x^Zo nmmmtvx}^ miwiimm, m*-i£* cm a. e xp . Med. 

5 (1995) 108, 945) s COS^ 3T3 % ^rctn — =r N BHK (baby hamster kidney) s HeL 
a N Vero, M^^BflSs ffl?Lt£T7 V * (Valle, et al. , Nat 

ure (1981) 291, 358-340) „ fo5 V^S^fe fflx.\t, Sf9 N Sf21, Tn5 
hflX^Z> 0 CH0|PBJ3&£LTte N DHFRtt^Sr^aU^CMOJBUia-efcSdh 
fr-CHO (Proc. Natl. Acad. Sci. USA (1980) 77, 4216-4220) CH0 K-l (Proc. 
10 Natl. Acad. Sci. USA (1968) 60, 1275) 5r#»fc4feffl-^5 5 0 

jfe^©^* — ©iAf4> 09*.^ !)^/^!)^ DEAE y*^* b 9 >i£> 
# y * y /}? y — A dotap y >^ M±M) %M v^fc^ife, 

15 fc^5o 

3Rt*3KlUIgIfc UTttx ^n^T-^-^^A (Nicotiana tabacum) ftjfe 

UTfi^ W^ttf% tS'J&B?^ (Saccharomyces) fflx.lt, 

~$-<yj7 n ^ • ir Vtf v"^ (Saccharomyces cerevisiae) N 
20 T-X-^/I'^W* (Aspergillus) 1, 7 ^^As^As* • — (dspergil 

lus niger) ^ ktbTV^o 

;W3&S& (£ coii) s JM109. DH5« N HB101 ^W6>*U -^©fi^ 

25 ^ ib©*fflj|&3r g DNA IE J; t) ^JWSifeU ^m^fe*^*WSi*in f 

i xmm-rz z.t\z.£*> &&&& ^^> 0 ^©^rav ^fr 5 - 1 
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j&*T?#5o 09 SrtMWJ&©#?**fcfc b"C, $lxJ£\ DMEM, MEM N RPMI1640, IM 

DM&^ffl-rsr fc^#5o -^n^ ^iMufiLtt (fcs) m<Dshmmwi&mmir 

&£UV\ t&H« % a!1t> *?J 30~40°C-t?^J 15~200 B^WfrVN £T#il& 

^-rs dna ^iau »*xr*tt«©frrtT**!;^<^KSrS^§*> inuix-r^o 

b-CJ3: N t^^ ?V£rJlV^i£^-e^3 (Vicki Glase 

r, SPECTRUM Biotechnology Applications, 1993) „ ^fc> PffflJgKj^^rffiV^ 

©M^te^^t? DNA irtf&^^ffiM^AU -©BS»©-t^^ttSo 

20 ^^y^^r^^^ffiUTfe (Ebert, K.M. et al. , Bio/Technology (1994) 1 
2, 699-702) 0 

- (7)jjs( =a (Dfcmfa g &)<Dy$ V K&#5 £. t #S-C# 5 (Susumu, M. eta 
25 1., Nature (1985) 315, 592-594) 0 
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i^JODNA &ffim28&M'<??—* $I;tfcfpM0N 530 fcjfAU 
SrT^n^^^-y t>J^ • 5/^77^^ (Agrobac terium tumefacien 

1r tyicotiana tabacum) XO$Pk%*k^ 7£&/<^(DM3:yfflM<DtfV"< 

5 7"^" K£r#3 w £ 5 (Julian K. -C. Ma et al. , Eur. J. Immunol. (1994) 

24, 131-138) o 

15 ty»n-7f^77^^ h^^^^r— „ y/v^iai, it+B^n 

vf^77^-, iR^n^r h^7^- ^#&f (Strategies for Prot 

ein Purification and Characterization: A Laboratory Course Manual. Ed Dan 
iel R. Marshak et al. , Cold Spring Harbor Laboratory Press, 1996) 0 ZLfrl 
fc(D7P^f^7^H^ $ffi^P-7f^77^- Fll^fiHPLC, FPLC#©|f 

^^l^&V^T, ffi#©$fcDft|&^HSH£ (Antibodies A Laboratory Manual. Ed H 
arlow, David Lane, Cold Spring Harbor Laboratory, 1988) ©8JJ£KlH:4^B©^ 

m&tim'tz>zk&'T*%z> 0 fljfcwr, elisa (»i^^^*^^) , eia 
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mmm t mm^. jurkat jwiaxtt arh77 mm\m^xmm.^mmir^^^^ 

te, HJfcfll t mm\Z HeLa iPM-xt LT«5E^fl¥-r Z> fa&frfc X ¥UJ&f- z> r 

fc« 2D7 ^©»ija?ER*?stttt. i&teft; * ttfc t &bj§& £ fcra b *nj&-e*5Mz3&* 
-fb^fr*fer4ZD7^t^ffiv^ m^t^mm m\^mmm) ^ibm^i 

ktf-V^Z (US5057313 S US5156840) 0 

*Uh^£!k ^^ir/v^I, ^y^vvv^Js ^^pz^-fe/v^iji: Ltgn^)^ 

U Jl#:i&^te, mM7k J $£M&M7K flftWSk %4fflk MMM. #® 

25 ^Bfc&k f»£!k ^fc^/K &»#.k ^^J^if^®±ffi^ 
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£ o -c mantr s - 1 x. h fi % o - ft »t 5 ^n»fifc^Wir4*&^ $ ft 

*Aj&i¥tf &ft, 3S^ft^«¥4Slb^lx «l^«r^3-/K Mcfcmtt^?;-^ 

15 ^ft#ffiS'l±£!k y/W<— b 80 (TM) , HCO-50 ifffibt'biV^ 

25 DNAfc: ± 9 a — K£ ft 5 5 1> ©T?*>:h/^ & DNA SrJt^teaEJB"** 
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»iot»s^ m^mmm^x^m^x omeokg^u-o ^ 

$3V^f3> 1 Ufotz.ymO.lfrb lOOOmg, ;£ L< fii&J 1. 0 fab 50mg, J: «9 * 
5 U< {*^J 1. O^b 20mg-efc^^#X:fetb§ o 

^laottl/^^, ^j^wrsEJit^jo^-e^ii^A (ftt eok g £ u-c) 

M£5^Tte, alSTs 1 P 1^^0.01 frb 30mg. b < 0. 1 d^fo 20mg, £ 

V) U * U < W*J 0. 1 lOmg ^Srfl^lf^J; 9 ^t5©«^fc 5 4: 

15 BstXI mfflSSffl LTV > S 0 

02A*5W02Btt, 2D7^©JHBiSt5|c^*5itS^m^i-|a*efcSo 2D7 ^ 
#^^S«&r£fe'feU -tO^imSrflH^o (^:— Wtffc&U « : 2D7 

ZlW^fciS^tfc^^rWC^S. NIH3T3, RPMI8226, U266 
20 «^r«bU 2D7#M*s tffcBST-ltftft: (^fP^) , ifefcte^n^^G 
©J^^ifcftSrfj^ »feT?S&^{illfc. RPMI8226, U266 2D7 tfCWK 

^/v^-^y^-^^^ 3T3 mm^(omm, ?acs\-£%x?v-^^x 
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*-o©^/^iLTffofc (04 A) o ffl^^ y-^^^T^Ti^20 ^ 

-tOJIg^ 12^(D^^t3 — ^j&Sgfch/fc. (04 B) o 
5 H5f^ FACS ^£5*^ y — — ^^(D^^^-rm-Vh^o m5AfeZLlk*? 
V—^?(DMi$k%:, HI 5 BteH#c^ y — ^^<^JfI:£, i5CftBft7^ 

«^£^3 sm^ 2D7 ^c#:-e«^^'fe b^ 0 y-cr^^r^r^-/KDf- 

io |H6^ facs y— — ^^o^^i-|Hi?feSo H!6A«5E:^^ 

y — —i/^^j^ iU6 b^^^ y— ^^^o^m^uxv^o 3£#C* 

^ U — 3, 4, 6, 8 <©#L E, F, G (D^WM^ & — ^^tbTV^ £ 

^S^|4^pi~^-efe5r i^^ofco ^0 6E(D^iB^J^t(fb^^:HLA c 
15 lassl A*6802 £r=r — KUTV>fc 0 

m 7 »^ 2D7 #C^» tJ:5 JSBI&^<©j^f Sr^-MgS.t^^fiC*t* *> 5 0 2D7 ^ 

do /zg/mi) 48mmmz.tkmmm&mfevfr 0 2mm^M^xh, m 

famMm%£k¥mk&&t>fot£fr~otz. (HI 7 A) o K562&M& (HI7B) , Jurk 
at mm (HI7C) . RPMI8226M (0 7D) ^n^fl^mM 24 RtPeOfH-il 
20 ^ bfc 0 2D7 Jurkat fcl^f VXmffi,MM&W^ bfc 0 

HI 8 2D7 mfc<V? P^P^ ^)«5Efl#^-t"^"efc?>o Jurkat 
mmz. 2D7 ^ 9* IgG Sr^ia^^T?^ 48 Bt^fH-iSfl^Sr 

25 i9H 2D7 Diabody (2D7DB) (DM^iXh^o 

m 1 0 A&J^HI lOBfc 2D7 Diabody (DM^$:^^'f~®X&& 0 HOC 
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ra C0S7 3ai43Hm«r*U/t^3l*T?*>5o 

HI 1 1 A^it^Hl HBIt C0S7 -C— afi^^m^*^. 2D7DB £>&IBM^tt 

01 2Wu C0S7 T—iltt^Bm^^rfc 2D7DB ©^0^?gteSr*Ufc0*C*>5o 
5 K562 &MS (Hll 2 A) N Jurkat j« (Hi 2 B) &JlV^TofCo 

@ 13 j^ cos7 2D7DB ©*BJfifl5*fiH4S:33«^H"C*>So 

RPMI8226 « (HI 3 A) , IL-KM3 « (HI 1 3 B) N U266 « (HI 1 3 C) . 
ARH77 iNHflS (Hll 3D) SrJBVvCffofco 

Hl4li, ft$i 2D7DB ©iUJ8IWWSb*Sr^ So 

L0 HI 1 5 3P£48 ^M«^*5tt5»$4 2D7DB 

S 0 ARH77 « (HI 1 5 A) s Jurkat « (HI 1 5 B) , K562 « (HI 1 5 C) , 

HeLaM (HI 1 5 D) SrJBV^TfTofco 

Hll 6}^ f|#48^ra^^*5^?>^2D7DB^J;S«^fl¥^^H|-efc 

3 0 U266« (HI 16 A) „ IL-KM3&IHJ3& (HI 1 6 B) £rfflVvr?rofc 0 
15 @17I4, 2D7DB (2 /zg/ml) I- £ 5«5EfP*<^'< ^ =«— ^Sr* Vfc.mX*%> 

S 0 12^^6,38^re^*5^S^^fl^^^c e ARH77« (HI 1 7 A) . 

Jurkat JfiHia (01 7 B) £rJEV^-C*Tofc 0 

gl8ft, 2D7DB (2 jug/ml) <fc KUmm^V 9 4 ^ * Sr*UfcB*T?& 

3 0 3^^fe6^^^S«?E«l¥^P^o ARH77« (0 1 8 A) . Ju 
20 rkat« (0 1 8 B) &fflV^-OfTofc 0 

RH77«£fflV^T, f|#mi6 R#r^^ffofc 0 

0 2 0 f£ N 2D7DB ^ J;5JBBia5E^*ht-S Z-VAD-FMK ©S&^Sr^UfcB-CfcSo J 

25 0 2 1 tt, 2D7DB ^ <t5«^ DNA ©Wf tfflSfctffrft^ - Vfc^M^ 
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(ifc) > Hoechst33258 (#) WHUVfro 2D7DB^SUfc« 

HI 2 4}£. 2D7 Diabody #fc ^^rVM-^T. jfilft^O t b IgG 

10 (hlgG) ^co_h#^»iJi-^r i:§:^U^|l|-T?fe5o 7 s — *tt¥*&+SEMT?^ 
"To Vehicle h 2D7 Diabody (DM^, ^J&<^^ tjt^&V^T 

^TS^ (* : P<0.05) ^#^U7h 0 

2D7 Diabody b#MJ3f ^ l^^VM-^Ts j^Sb^Sr^i" 
§r t^bfcHI-efe6 0 Vehicle 2D7 Diabody S^i^M^ — 15c 

15 >fbWilcoxontfej&lJ:*3V>-C^riSII (* : p<0.05) 3&S#&Ufco 

i2 6(4, PBMC 2D7DB ©ftMB&flllJf UfcB^lfcSo W h^^ttPH 

A-M (|2 6A) N ConA (®2 6B) ;£J;U?SAC (@26C) SrJBV\fc 0 HI 
2 6D«v^ h^y##SK©^^U 13 2 6 E.feWt&M¥® (ARH77) T?© 

^SrS^t-o -b^bffi^x 2D7DB#»u 3R#IW8Sttu 24 ^ttt*©^!:* 
20 i- 0 

25 [i] mmm 

t h^xB-^lfii (RPMI8226, K562, ARH77) „ t: b T 
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(Jurkat) , FDC-PU HCI-16. 2D7^^V rttU&J* OSSr:*:^!*! 

ttlO%*^J9&Jfc]fiLi* (FCS) Srgtf RP1H1640 ffiFifi (GIBCO BRL *±M) ^\ t 
f^aiia— ^fcWJ&Hc (IL-KM3, U266) tel^j&^jJl/^frt 2 ng/ml IL-6 (R&D 
*±®D 3r«! UfcJ£ifiT?^ Ba/F3»ra*&»^2 ng/ml IL-3 (R &.V#M)&mUV 
5 fci§a-e^bfc 0 ^fcC0S7, 293T, HeLa, NIH3T3 RTfi B0SC23 fit 10%FCS 

tfDMEMffiPifi (GIBCO BRL *±»D T N CHO a -MEM f^ife (GIBCO BRL^ijSD +5%FCS 
10%FCS ^@*bfc 0 
[2] pMX2-<^ ?~(DYeW: 

GFP m&Ff-tkV-l ?V7^L=f'ti?\Z./*y>r--^ Vfn^ pM 

10 X^FPOGFP5t^^B^EcoRI-SalI-e§]!9mUl^V^ 0 BstXI si 

te ^rffi^lJ-b^^oT^V^— (HID (ABI DNA synthesizer Tf^J&fL in vitr 
o T?7^;V§«) »U pMX2 t UfCo 
C 3 ] cDNA 7 4zf?V —<D$m 

RPMI8226 «J: Trisol (GIBCO BRL tUt) SrffiV^T5feSfeKl ± 9 Total RNA 
15 &rft^Ufc 0 ^ CO Total RNA 200 /zg^^ At MACS mRNA Isolation kit 

(Miltenyi Biotec #M) V ^# $ flt^^ T /V#^o T mRNA %*f^ U 
fc 0 3.6 At g CD mRNA ^rlSfM^ 1X7^^^^" (Superscript Choice Sys 
tem for cDNA Synthesis; Invitrogen) V^T cDNA BstXI 
^ — (Invitrogen*±$D ^M^^^Ufc 0 ^CD cDNA £\ BstXI "C^Oiff L-^i 
20 P MX2 -<^^-i-#AL, ELECTRO MAX DH10B (GIBCO BRL %±M) K^U? hvtfU 
— ^feKl^^Abfc (2. 5 KV, 200 Q s 25 /zF) 0 ^©f, 1 ml CD S0C §r 
^PX.37°CT?— ^^3^^- 40%^y*fen— /V/ LB+Amp 1 ml IriD^ 

— l^/l^fefc^ 1000 ^n-^^J^S j: 5^96^V— b 2W-200 nl/ 
25 (7%DMS0/LB+Amp) -e##5&^ 37<C~e— Bfei0*bfc o ^cD7°V-hCD4 

(4000 ^n — ^) ^T^^v-y ^A«9 LB i#3ffi (4 ml) 
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^(^l/^- b— j; «9 24 ^-/V^T^UfCo ^—A-S: 37^-?— Hfe#*l& DNA 
£r|«U (QIAGEN*±§£) N /^y^y^lPlJS--© b7^7*^i/3 yi^V^ 

5 fc e 

2D7^Lfr^, »A^feSI#$*t*:J|fcK0.5 ml £: Protein A Hi Trap Affinity 
column (Amersham Pharmacia $M) \Z.mM^1t<D^ IgG 0. 1 M Sodiu 

m Citrate, pH3. 0 U HUlXbfc 0 ^ >- (YM-10; ^Ptf? 

10 r) TfiftlBU/t©t>PBS^y7r— 1KftS:ffv\ Jfcfc&Kl b~ ^5. 34 mg <£> 

[ 5 ] FACS 

#*«0*^»1 mM EDTA/PBS^BflS^rte^U ^3l«^lt^te3S'Ml& 
m FACS Buffer (2. 5%FCS, 0. 02%NaN3/PBS) fcSBSSU 2D7 £rC#: (S^ft^ 10 
15 ng/ml) &iStt buffer (5%FCS/ PBS) ^fc^"?— B5IW*3V>;/fc, FACS Buff er 

?5fe#-^> FITC-^^^ IgG (Immunotech *±®D (1:150, 50 n 1 FACS Buf 

fer) -C, JK±*T?30^WRJS:$^ ^tb^r FACS Buffer -e 2 IH^m, ELITE (CO 

ulter #m) -mm^n^ it* 

20 (i) l/hP^/V^y^-^^ 

U yu $4 ;v^s<yfr—\ ^^jRWfe-CikS B0SC23 ffiUfitdU h5v^7x^Va 
i/|fj0^6XlO 5 cells/9*/^ 2 mlt?6 ^*/V^l>— M3L|RV^33V^ 0 f5V 
^7*7^3 ^fi^T^^JlR-e^ofCo #7°— /^S*^^ ^ K DNA 1 a g 
LT FuGENE 6 Transf ection Reagent (Roche $M) 3 ju 1 SSft"C 20 

25 V^fcfc. mBm^X^±B0SC2Zmm<OmM^KM^fc o 37tTC 48 f$f8 

& U fc 0 3000 5 #3£*fr BUS Sr B&V ^ fi3&%&fc teVJ^x 
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(ii) iMA^JflSfc 

190 1X10 B cells/ 2ml -e 6 ^ zr.7V^ h fcLffl^fc. NIH3T3 fflUft*:^ *° 

ij/l/i/ (hexadimethrine bromide; sigma) 10 a g/ml Sr^Otl L,1t&>( flsXtii 1 
5 ml * -C 24 R^fWigSI bfCo tC^Vy^ 1. 5 ml SriW & £ 6> K: 48 H#H 

&fflJ8££r lysis buffer (0. 5%Nonidet P-40, 10 mM Tris, pH 7. 6, 150 mM NaCl, 
5 mM EDTA, 1 mM phenylmethylsulfonyl fluoride, 5 n g/ml aprotinin) t?^ 
10 misl£<0^ I't>Lt^Ifi^^# cell lysate bVfn 0 2D7 tfifc 1 

/* g ttXL 4°C1? 4 R#ra>f i^o^— b U 51 magnetic protein G (BioM 

ag #M) £ h K 1 B#RC-f ^a^— b Ufdo ^(D^kftfgM&W*: lysis buf 

f er t? 3 HI wash L SDS-PAGE £r*To fc 0 ^(Dtf/^ffitf^—*- TMZ&o XM 

m& im-itm ufc 0 — ^^K^^^-rsfc*^ sds-page %.<o*f 

15 ProBlott (Applied Biosystems *fc®D ^^v— (0. 

l%coomassie blue R-250 in 40%MetOH/ l%acetic acid) t'-^K^bfCo 5 
0% MetOH -e^HI^ Ufcm B #)<?V^ K&liQ 9tHU 1 ml DDW X 5 Hl^tUfc 

C 8 ] 2D7 V^fc5»if ?»T yir-f 

20 96 ^ct/K/V— Hz: 1X10 6 cells/ml *^PMA (50 ng/ml; GIBC0 BRL), 

PHA (10 Ml/ml; GIBCOBRL) «£T £ **##&T^$fcV^„ n ^ 2D7 ^ 
(10 a g/ml) ft^*fett#HB^««PW«llUfe. »©«ft 

^iWTtfiiife 0 mmwmm-$. wst-s (^wia»^«^sF;^^^^ 

25 tfcSr^U^o 

[ 9 ] ?v*vy?fc £Z>MBzm^ 
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Jurkat fflfefr 8X10* cells/fr^A^ 24 *~A-:/V- Heft*. 2D7 SMWFfc 
T (5 Mg/mD **:tt^fiprF"e, SfeKltfr^^IgG (Fc)^ (CanpeltfcJ© 
ft 10 #*g/«l«toUfc. 48l*IW*li:IWft*liIJRU PBS^#-#^^/-/V^7 
0%WEfcft5J; 5 -^"ClB^fc. «W»«r FACS Buffer T?afclBrafci* 

5 Hoechst33258 St. 10 * g/ml 30 $M 1* 

MFACS Buffer T?*«&*«3j*U K^7^©^»^TUf 

[10] 2D7 rT^S*^ ?Xi—^S>f 

2D7 ^ ^ y F-^ C8S £ «9 total RNA & Trizol £fflV^5£ 

10 «fefclJ:9«*Ufc. ^^RNA 3 jug Zmm-VX, SMART RACE cDNA Amplificatio 
nkit (CL0NTECH«£)£fflV\ tm^^TA^MoX cDNA *<&j*Ufco £ 
©cDNASrWSH-U-C heavy chain, light chain ©Rr«««Sr^T©^9>f 

heavy chain: 5'- CAGGGGCCAGTGGATAGACTGATG : 9) 

15 light chain: 5'- GCTCACTGGATGGTGGGAAGATG : 1 0) 

ii«$ftfc*Wg«#& = -Ki~ J & cDNAf*pCR-T0P0 vector (Invitrogen %M) 

fcy-zffn-^i/yvMMmm mmm^: 1*5^3) sr^jeu^o 

C 1 1 ] 2D7 Diabody ^m-^ ^ 

cDNA WftU-x.-y^lt??** V*mm\^X Heavy chain, 

20 Light chain ©«r««« (VH. VL) tttrtHMTtD??* K: «t 0 *« 

Heavy chain 

2D7DB-H1: 5' -CCTGAATTCCACCATGCGATGGAGCTGGATCTTTC (@B^J#-^ : 1 D 
2D7DB-H2: 5' -AATTTGGCTACCGCCTCCACCTGAGGAGACTGTGAGAGTGGTGCCCT (gffltt : 

25 12) 

Light chain 
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2D7DB-L1: 5' -TCCTCAGGTGGAGGCGGTAGCCAAATTGTTCTCACCCAGTCGCCAGC (@S?li#-^ : 
1 3) 

2D7DB-L2: 5' -ATTGCGGCCGCTTATCACTTATCGTCGTCATCCTTGTAGTCTTTTATCTCCAACTTTGTC 

CCCGAGCC : 1 4 ) 

5 rttl-J: 9*gflbfc VH N VL <£>^g- cDNA a-y^L$f)t PCRS 

j££*Tofc 0 r^PCR^Sr^^UT, 2D7DB-H1, 2D7DB-L2 Sr^-f ^ 

— jCUT#^PCRSJiS% s ffV\ VH £ VL3&S5 mer © V fir*- &ri£A/T?3i*&U;fc. c 
DNA (BB?!l#^ : 5) Sr^^UfCo - <D cDNA & EcoRI-NotI WfU WiWM^^^ 
^ ^~ pC XND3 © EcoRI-NotI RQ&^f Abfc c igSiB^J Srfll® U 2D7 Diabody 

10 * — pCXND3-2D7DB <E>#Hg£r#IT bfc 0 

[12] C0S7 3fi*£3IS^ 

P CXM)3-2D7DB. fc5V^=a ^ h n~ /V£ LtS©^^ ^ — 2 /ig^LTh^ 
^^c^^v-a^^ (LT-1, MIRUS %tM) 6 pi ~~TMZ.$£oXm 
■^U ^JfiL^tig* (OPTI-MEM, GIBCO BRL) fcJfrflfcfciftUfc. C0S7 « OtuBfcl 
15 X10 5 ^rc/V^V- M^^fcfc©) 5 ^^^jfiL 

?f 200 ,U£»U2 0^3 0P^*Ufc o ^©m^^IU^U, ^^<t«9 

—^-t^j^l 4^ 2D7DB (D^mx^^^ $ >y*v -y £ 9 Iftf&bfco 1~&fc> 
ibs *g#-h?f m^A<D 2XSDS-PAGE Sample buffer ^P^L. *fc«{* lys 
20 is buffer (0. 5%Nonidet P-40, 10 mM Tris, pH 7.6, 150 mM NaCl, 5 mM EDTA) 
ZMx-Xm-M^fz-tv^- 3&frUT?F3&fl536&&* cell lysate IrliLriK- 

2XSDS-PAGE Sample buffer «Jx.fc 0 #f-^^Sr SDS-PAGE PVDF S£ 
Mfc^U #CFLAG#l#^2D7 Single chain (D^J&^ffl 
[13) 2D7 Diabody jg^mM^C^jk 
25 Pvul X®Wi bfc pCXND3-2D7DB 20 m g £ CH0 » (DXB11 $0 JC^TO 
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CHO mj&& ice-cold PBS T? 2 ®#fc^Lfc^ 1 X 10 7 cells/ml fclJfcS «t 5 PBS 
W«Wc 0 ^tb^ 20 /ig©_b|B^^^ K^a^U (1.5 KV, 25 

/*FD) &#;tfco *^**!l^-^ttUI§lS:*3RL10 cm dish Wt^i^K 50 
0 g/ml G418 (GIBCO BRL #M) «=TT?*&2I fco £W Ufc ^ * ~- £r~30 

^T'uyhfcXVm^fz.o mh^$L(DMfaot~?v — 5 nM MTX £ra1^^:7 

[ 1 4 ] 2D7 Diabody CD^*»M 

T-125 77^3 >- b CO 2D7DB CHO #EBJJ$$c£ Trypsin-EDT 

10 AT1^Lftit2-7-#>^ (MEM a without nucleotide + 5%FCS 250 ml) ^ 
#U7c 0 4 Bm^^§rl^*bPBS^2lHl^b^o ^CD^. ^JfirMtrTSfc 
fe^CHO-S-SFMIIlgiffi (GIBCO BRL*±§£) 250 ml ^S^U 3 0 fflfe&&fTo1tM& 
m-t^&\E}®- bfc 0 itifrfc: £ o T5E«^r^ L^: 7 /i>* — ?riLT^ 

15 Single chain Fv COftH^WTCD £ $3 *9 ff o fc Q £i\ Anti-Flag M2 # 9 A 

HIiRUfc*9*Jb?t«: Apply b^*^^fc 0 ^tl*: Buffer A (50 mM Tris-HCl pH7. 

4, 150 mM NaCl, 0. 01%Tween 20) T? wash Buffer B (100 mM Glycine H3. 

5, 0.01%Tween 20) 1? Single chain Fv^mbfCo UfcU- ^/MM^- 
*S-ifcA 25 mM KlfcS <£ 5 Tris-HCl pH8. 0 -Tr'ffP bfc D ^Srl^fc^ Superde 

20 x200HR (2&/60)%9MZ i5^5II&$![^V^ e 0. 01%Tween 20 Srgt? PBS 
cf-e Single chain Fv CO dimer fraction SrHURbfco bfci^^^/VcO— 

sds j:^i«^^TV\ g mtDm&timmznx^z r ^ «^ufc 

m-^§ra^U 2D7 Diabody **$&ggi% Ufc 0 
[15] 2D7 Diabody \Z. «£ 5 $HJfc$E8§3MOfe 
25 #®jfe^«^C0#^«, 2~5X10 5 cells/ ^ ^H2U& S «t 5 ^ 24 S^/KT 0 
1/-M^«£f^fc 0 -tb^s *StMUfc2D7DB£r, fcSV^ 2D7DB jftiftfc 
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3sm£i*rfc cos7 (Di%m±M*n^Mmmm%fr<> fc 0 2D7db attm^s 

C0S7 ^Jt^^fflV^c#^«^©i§*Ji^^^^ 60%m*5 i 5 K^H*. 
fc 0 #!?x/VH$i©ift0.8~l ml/^a^-CfTofeo Jurkat «^»^P 
2D7DB Con A (WAKO *±M) 2 fi g/ml l-ft 5^5 

5 K^f^-»Ufc 0 

#^0J§S (HeLa) 2X10 5 cells/?cn/M£&5 J: 5 fc. 6 ^/K/l/— 

fc2D7DB£r»JUfc 0 
2D7DB &SS»UWW3&^»C0«oVlt:«, #^J&ri*©*f:*WI&&lB|ifcU 
10 1 mM EDTA/PBS -ettlJI&SrttflS UTHUfcUfcflL ice-cold PBS -eSM&Sr 

wash U ^#©-7=a7/H^oT7# Annexin V N R 

T?fe5PI TSttU&Sr^^/H^fe (TACS AnnexinV-FITC Apoptos 
is Detection Kit, TREVIGEN Instructions %fJ4) 0 -t<£>^ flow cytometory 

m^xm&£nfrmm(Dm&&wm^fz- (epics elite, coulter) 0 

15 [16] Actinomycin D }ZlJ:S^aj^5BP^ 

&m$nM%M&%: 2—5 X10 5 cells/ ?cc/M' ft £ i 5 ^ 24 ^/V^V— H-it 
^fc„ T^f-VX©Mol@^ffi«^6S^^^^--^P-i-W!J (Z-VAD-FMK, 
^v^tf) Sr^-^50 M M-e»U2.5^-r>-^^-bUfc^ M?Ef§^ 
^ofCo Actinomycin D |££ Actinomycin D (sigma*±®D & 
20 1 ng/ml (Jurkatk fe£W3:5 a g/ml (ARH77) »U 2D7DB ^ £ S $»Eii 
Srm*iif$4 2D7DB £ 2 g/ml l-ft £ «t 5 Ufc 0 »£Ef|5|$^ ^ 16 R#PfB^ 

^«SrlimXU Annexin V, PI Tltt£r^fe Ufc D 
[17] 2D7 Diabody V^fc«ii^T yir>f 

96 #cn/K7V— H- 1—2X10 4 cells/ ? ^/VayMf^M^W^'k-- 
25 -er ^ 2D7DB <fc 5 t»l 3 B«HteWJISl»[©a^^ffofco 

£«Ifc<£>$!l5£^ WST-8 ^JSWCfTofco *r*fct>*WSI*' 10 mV?*^ 
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mz.mn u 37°c-t? i. 5 mmmm^ #3M£ti"e od 450 mm-tz - 1 -c*b*w&* 

£*WMfc3rSlJ£Ufco *iafi*WW*tt* G~ (0D 450 of 2D7DB treated cells / OD 450 
of 2D7DB untreated cells)) X100 \Z £ Y) ^LffiUfco 
[18] DNA ©»f^b©tfem 
5 ARH77, Jurkat ffllfl&& 2X 10 6 cells/? *^©*Bifiai*^*5 £ 5^6 9 
V-Mrtt, -^tb^tt©?^/H-*t^2D7DB ttft$tt£2 /ig/mlt?, 
Actinomycin D 1 ng/nl (ARH77). £>3V^5 //g/ml (Jurkat) fclftS 

h a -/V Ufc 0 24 R#ffP&*m«l£ll|J|X U PBS T?*PU&£r— lysis 
10 buffer (10 mM Tris pH7. 5, 10 mM EDTA, 0. 5%Triton X-100) T?^£?Ufc 0 31 £ 
i^I'^tS i £ -e^ttSfi SrBfcV^fc^ £*b£r RNase A, Proteinase K *M 

[19] 1M h # 9 D «t S$BJ§S5EM^PM 
15 ARH77«£, 5X10 5 cells/ ? ^/M«*ftJ^-&3 «fc 5 K^^/KTV— Mdjff 
£ s t-Tb^^^D (sigma*±M) Sr^ft^20/£g/ml^/«C5«J:5^^o £fc 

2D7DB£r#}ftS (0, 200, 500, lOOOng/ml) t*JP^. N § h |C4l$|W*(Hlifc?To7fc 0 

20 [2 0] 2D7DB^Ufe^^T^^^tftff&fflV^^SS{^ 

1M V^D^3S/*^S<^ARH77|P9J§&^ 2D7DB&T 1 /£ g/mLWk8t~ZM 

37°c-ei5^*b7h^ N h^t>ia^7^ K^^-H-tt*^ 

fc 0 -20^^^^/— /H-15^UT»Sr@^Ufc^ /Py^y^y77- 
(3% BSA/PBS) -t?4 < ClNF^n 5 /^^^a^ofCo %(D^ 1% BSA/PBS^ 
25 -ei00fS^r3§RbfcCY3^^CT^^V^ (sigma*±®D ZMW? 1 l^flW^**fe 
§|*m^THoechst33258'^P«&3»*»tfeUfco PBS*T?$CliIi5fc$£Lfc^ 
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[HiBfll l ] &mfflfaW\~& if & 2D7 £iJD5C©3&3WW 

cDNA ^9 f^R©fc*© source fc-f-^flBJBfrft^ *5£tK #3kl- 

^#$Mfc£r^^5fc^ #mb**WI6K:*5»*5 2D7 ^tJS©^Sr FACS M£ 
5 5)WffU (H2 A*5J;^I1!2B) o ZzaMZk^ t bS*JfiL3*»«BJia*etty ^ 
RPMI8226, U266, Jurkat ^ 2D7 ^©^^gftV^^iMB* 

$ frbfcflS, K562 -m^m^iiV^ d^d^o fc Q ? 7 E^jMfffl^fe S Ba/F 
3, FDC-P1, HCI-16-e»«^V>^J;Sfeii6^m^^m^^^ofCo 

C0S7, 293T, HeLa \Z.&\^%&^&Wbh1Mt. 0 * NIH3T3 

&.±<D?6$Ls<* — ^1»t>* %m>?xi—~>sf\Z.®L*) cDNA ^7 U — © SOURC 
E^RPMI8226«^ N *fcM7^^7 y-lr^ALt^^ P-^^l^t 
S«^»Uia« NIH3T3 JNajBS*55g§J-efo5 fci&IHrUto 
2 ] 2D7 $m<D tn—^y? 

15 CI] let^b^^n^^ 

2D7^Sr^SmU-CV^SRPMI8226JNH^ U266 *WI&, ^^I^s ZD7 0tJJRSr5KftU 
TW£V^NIH3T3$BB&J;!P cell lysate 2D7 ^tfrt*feffitfc»*ff ofc c 

*0>*fc^ RPMI8226, U266 «"t?#^^J^ precipitate (~12kD) ^ 

ffilSB^frfc (®3) 0 r©#TO2D7#C#:fc:£5 western blot ^te^tB £*LJ^ 
20 '>t£< t h 2D7 &HfcT*Y3M&.$k.< precipitate £tlZ<D^ 2D7 ^CJlC-^tf) & 

(D, 2D7 ^DfC t <D&fcftTX*h Z>^t fl5& < M£*Wc: 0 

r^^KSr^-^v— ffirfeU/t«§I0WU Fv— 7^^7£r 

tTofc 0 -^C0^m> 12kD ©^©jEflq* /3 2 >- (/32M) 

5ri #S#J&>ofc 0 /3 2M ft HLA class I i: & * 9 * IMHC W 

25 f^-g^^ — DtfeS^ t frt>, 0 2M fit 2D7 jfaffcK: ± «9 HLA ^g-g^fc tt#ftb 
-C^fet>CO^#^fett6o HLA class I #fcDKiS**fc:i&3£fc a U «2 K^^T^ 
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2D7^u^HLA class I©ol-o2 ^Sr^tT Ur»«b 

5 2D7^^m»RPMI8226 J: tJ^bfc mRNA ^ c 

DNA&^Ufc 0 ^VfP^/^^-pMX2t#AU ^^^^ 

10 XSrW^JIS^ cDNA average length ,3: 1. 5kb 5 r. t tffrfro fco 

4000 j|I<D independent fe* W-Vfc 1 ^-A^ bT 24 :/-A-(96000 * 

Sr NIH3T3 »}-^^-fr^ 0 «3 0tt«^U 2D7^-e^fefeU^« 

20 4^°— /Vcp3^- /V-t?f&2£ktLfc(;A- /V4 % 13, 21) 0 

tfCfcl— U -^>'^-t?^'t4^ofc7 0 -/V'4 . ^-/V 13 £: 1000 IB© indepe 
ndent ft * * - ft 5 4 « l-##J * JJ-^^&fro fc 0 * 

—/V 4-4, /V 13-1) o $ hXtrf— 13-1 £ 160 flH<D independent ft^ * — ^ 
25 ^ft&^K 21«fca«U H**^--^*^^ -o©8Hfc/~^ 
(H5B, 13-1-11. 13-1-21) fc|BJj£Ufc. ^T:A-/V 13-1-11 & 20 P 
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13-1-11-5) &r#fc 0 

- ©^-/vS: LB zfl/— h fcUEtf 64 Hl^ = n ^-|:-ofo^^»% 96 
?^/K7°V- M- 1 ^x;VfoIilfc„ 8 ^ n-^^r 1 rA-zv-fc 

5 8 (1-8) *fc**>*l 8 * 1 Lt 8 ^-/V (A~ 

H) SrfEKU i^^y-^^^^TofCo 3, 4, 6, 8 ^l^- 

/V E, F, G # positive ^feofcfc&r 12 10© positive 4£fce* 

(06 A) o J:0 12fi^OV^FACSSrfTV\ ft»»^4 0© 
positive ^n-V (3F,4G,6E,8G)^2D7^™it$^5^-^P-^^ 

10 5££;ftfc (S6B) o 

£ ^ ^ n _ ]s f p^-O V— ^ ^ ^ SrWEA/*?»£*> 4oH Human 

MHC class I HLA-A-6802©^cDNASa?IJ-efe^-t^^ofCo 

hla-a fiJH«St>©^ :/K:a*3*tW*. n-^v^© 

HLA class I <D A*6802 V> 5 94 207 LT^£^^f^\ 

15 2D7 jfcfrtt*** 9 jzm?mmm*mn-rz> ^.t^h, m&*y-*> t ux^ofc r 

PMI8226 JWft-C© HLA class I (O^n 94 flfilttLlt* A*6802 1£o1t t V> 5 # 
rtT*>o-t\ 2D7^«^T(D^n^-r-7 0 ^tf HLA class I ^^1t*t"^ 

immm 3 ] *t ^f^JM-ov^^t* 

20 2mfcWl>mMWm\m&^^Z>fr%^ mmm^ leukemia (K562, 
Jurkat, RPMI8226) «r«oTfl-<T^. ft*. - tlkBMrW 2D7 
K562(iSBH4), Jurakat, RPMI8226 @ARK) T?*>o/t 0 
K562, Jurkat «3r PHA PMA #&T, ^PfcTTfft* , * - K 2D7 10 
M g/ml -C^PX.fc e 24 2D7 MHSrttfcS K562 » 

25 -era 2D7 ^©^fts-c^^i- a :&ofc^tef&£> ^ti^^ofc^, 2D7 %m< 

^^ib-CV^6 Jurkat 2D7 ^©SSbPfc ± 0 ^^lffl«*^^$^tfc 



WO 2004/033499 



PCT/JP2003/013063 



-3 8 - 

fritzfrofz. (07A) o ^^?m,?mmm-^vm'mt^t'jnrk a tmm^^^ 
xh 2D7 k £&MMmwzmmz.&h*it£fr*otc.° 

§ 2D7 RPMI8226 «^^TteW&-5t 2D7 

5 ^»Lt%, «Bia©^flS^ ltm}-@^of^#^#^^^o7t (HI7D) „ 

fc\Z. s 2D7|^-£kK:£v^* IgG(Fc)^^P^ * * P ^ £^ 

-e^B^^m^ Jl b frm^fro Jurkat »^ 2D7 #L#q££ET. 

£ fefc:^?* IgG %M7L.mm&ft^\ 48 &B«C& Hoechst332 

58 ^-fe U^E»^#S^^lB^^iffit^^m^ fettS Utc (18). 
10 ^iHfe^ Jurkat jNBJ&Kl^T. 2D7 b\Z.fcfoX* ? & X V ls?1r5 Z kX*m 

[IQ&W4] 2D7 fcVf^W.W®.*^— Ki"5 cDNA =^^*5 
tl5 Diabody <Dfit3j| 

r> * IgG2b CO heavy chain, light chain <Dfe^&W&ftlT2>'7 s 7 4 -*r~ 
15 1U 5'RACEfe^J: «9 2D7 R^tt^ - K1~5 DNA cD^ P — ~^<HTofc 0 

m^X^<D$m\&htK single chain £>ft^£rtTofd 0 HI 9 *5 JlOT 1 0 Afc 
^1-£5^2D7 single chain ^ heavy chain <D V heavy 
chain (D^mM^, -t U~C 5mer ©'j^- (GGGGS) A/T? light chain £> 

20 RTagflH^ *©«5K: flag-tag Sr a— Ki"5 cDNA (SB^lJ#^- : 5) 

tbSo 2D7 Diabody <D single chain ^ dimerize £ 1 0 B fc^f 

[£0609 5 ] 2D7 Diabody (DM^^^'B-M^f 
(i) C0S7 -e— ffimZ-ZSm. £ 2D7 Diabody (DflPSEH* 
25 2D7 Diabody $ — & C0S7 h^Wx^M, 3 0 «^«*J: 

tfSrHflXU/to *&3I-Litv Rtfcell lysate £ SDS-PAGE Uft Flag-tag tfitffcT? we 
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stern blot £ffofd^ i#*J=.?tf 2D7 single chain tffrmiStlX^Z £ 

h&mm&fof- (®10C) o 

n (Dtm±-^ Jurkat «^ 50%(Of iJ^^«P Ugfc 0 ^«£r PI. A 
nnexin VtMt5i kX»1fcmm<Dm&*m7£ 1 Ufro Jurkat ^CBST-I^l 
5 2D7#C#: (#5 ^ g/ml) ^r^Pbfcfc^-e^T^ f-^^-^-^^^ 

tJif tttl^fli^Ift ?)^*^of;: 0 2D7DB Sr^^fc C0S7 

_h?t^^^^ jurkat smia-ew^ m tbfrt£mfa?m^m#> few- m 1 1 a*s £ 

i i b) o 

10 ^(O 2D7DB ^ HLA class I A #^$J^J1 LTV^r £ SrSfr^S g &*T?> 

HLA class I A £3§mUTV^V^ h btl~C^Z> K562 »^V^P^O^ 
a^ofco -^O^JPn 2D7DB}3 Jurkat#ffllM^UT^|B^^S'l45rm^fc 
%(DCO. K562«^UT^<^#^M^/^ofc (HI 1 2A*5J:iMl 2 
B ) o ^(D^tfrh 2D7DB O&flflMfi^gttte^^ tT V — T^fc 6 HLA class 

15 I A^^U^fflT?fc5ri:^<^$nfCo Jurkat «^ 2D7DB 

jzim-sjS^tt con a -e^Mufc^^^^-e^fes^^v^j; 5 ftffiiRja* 

m^foo — ^mm^-r & 2mm <dwj% ufc c rpmis226, il-km 

3, U266, m31*^9 9—<OttY?ls*7~9y^W%&±& (a^fn- 
20 ;V) N fc6W3 2D7DB3&mC0S7:l#*J2?i W^-bU ~ B#U<: Annex in 

V, PITZlS^feUFlow cytometer-e^UfCo ^©^^TfrWflHII&fc 2D7DB 

£ tfM ^ H- £ 9 SM^fflUfe^SiS* $ ft 5 r 3&S m * o fc (IS 

1 3 A-Ull 3D) o 

(ii) If^bfc 2D7DB(^fHM$^tt 
25 |tMbfc2D7DBO#@»^ (RPMI8226, ARH77, U266, Jurkat) ^^"T^iim 

|q]$IJ^jmi-oV^T^Ufc 0 2D7DB £ 0, 0. 5, 1. 0, 2. 0 n g/ml ~C» b 3 0# 
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ffimirZ^k&frfaotz. (mi 4) 0 

Jfcfc^ ftM 2D7DB Sr»lU 48 ^Pfl^(-»^— #~ "efe^. PI, Annexin V 

5 WMt mmfc Jurkat s ARH77 ^UT^^fc#l$^IHJ§M&$i^U K562 fclf3:£ 
o^<J^^#^^V^t^^bd^^ofc (HI1 5 A-il 5C) o U266, 
IL-KM3 ^Ltt) 2D7DB gfc&R 48 0#f H l^('^UV^WJiS^^'l4^^ 
(IHl 6A^iU«|lIl 6B) 0 

10 Jfe^jh/SfcfclSfrfeT* ^^*C2D7DBH:^<fl^iSr3tlS$^ofe (Hi 5 

D) o 2D7DBf*jfe^«^^#«^^©^-#^^#^-r^ 
Ufdo ARH77, Jurkat JNBjfeiz: 2D7DB &r 2 /i g/ml U 12. 24, 38 

mzmm?&&ffim£frx^z>zbi>m<>'fr mi 7A^xx^mi 7b) „ ^ert, 
d7db }»ut^fc^^< 3 mmsimmm^mm-r^ ^t&mm^w 

bfr\Z-?£otc ®18A33^il8B) 0 Z.tlh<DlBMi>>h 2D7DB 

20 ^ ^«^Efl^'l4«r^ri- s r. £ < 3c# * frtfco ^<dx?k 2D7db «as^ 

hole ^c#:«^5i^^«5Efl¥?S'l4^^bfc^^«s Jfcf 
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•e^i" i 5 ARH77, Jurkat JNBJfe&Tatf b~ ^Wt^MUT**)* Actinomycin D T? 
Mb 16 l$|Rmi£ Annexin V, PI -Zffifa&m&ir 5 k mm^T # h-i 
$tbfc 0 r ©&fFFT?fc 6>^C*3IWJiaSr*^^— ^ia*»I'C*>S Z-VAD-FMK "C 2. 
5 ^retfr^QiS-t"S Actinomycin D \ZL XZTtf S'* te&Jf&l & frfco k^Z>$K 
5 2D7DB Til* § tbS JSBfl&5E» Z-VAD-FMK ^ J: 5 t&«yffi&*?o T * o fc < 

MF&*Lfca»ofc„ rH^O^fc, 2D7DBte#^— if £^Ufc5I^T^ 

ARH77, Jurkat 2D7DB (2 v g/ml) N 6 V Actinomycin D "C^OsS b 24 

^m^DNA^rlHHZU «^StiSrfTofc (HI 2 1) „ T^b— 
ft^TCfeS Actinomycin D «Lfc»»V^f *bfcT# b— v^^m^S 
DNA(7)if^b^BI#$^^TV^f^:^ N •?:<£>— 2D7DB feSLfc«T1^^lll 
15 ^^fl*b5^^^2D7DB^«UTV^§^^S^^-f DNA^^fJt-fb^< . 

£iub©3if*j: 9 2D7db^j; smufejBttntt*^ ^tix^zmmmmmmt » 

mft^^^^l^-^TV^r b&frfrofro 2D7DB^£5*ffl 

£0 (1M b^7 7^^D) %«^f^^^s 2D7DB<Dj»^¥^tt^1~&JPii 
25 ^oV^T^flf^ofCo 

ARH77|fflJ§S^-f b^^^^D(20ug/ml)^r, ^fc{^^/— /M£>^ (n^hia — 
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;V) &«SftlU H^IB i 8fefcZD7DBSr#aWC*P*.feo 2D7DBg^d>e>4B#IKK 

hmz-imM&mfcVs ?i^&ff^&m&(on&&wfe\^f£. (022) 0 ^ 

5 HLA-classIA^^-T 5 £ £ T% T ^ <^Vfc fcfa ffrg fcR^L 

t^?, 2D7DBSrf^ffi$*^:«HiaSrT^^^^*t?^U 2D7DB£>»nK £5 
^#^^»B^b^oV>Tmm^^«f^ i fTofc 0 ARH77»IJ&fc:2D7DB&ftMB 

10 D ff^fc (02 3). ^<D^s 2D7DB#^®0#^i;b-<-C, 2D7DB&C ± 9 *Bfl&|*!T 

EJLL©JfeSW>^ 2mm\Z.X^mmm^ HLA classIAlOI^U;fc2D7DB#*lUiart 

15 mMMQl 2D7 diabody<£>fc hfrttlt^^/l^ttft^^^WWR 

( 1 ) tb #fili-^ £ * * ^VvofEM 

t h#Bat^^^*^A-»^T©J:5^f^KUfe« ARH77» (ATCC) £10% 
^v-^I&Lff (GIBCO BRL %kS£) Sr^tf RPMI1640 (GIBC0 BRL *±§£) ^2.5 

20 2S*fc$D 0.2 mg%HJ^^#UfcSCID^^^ 6 31*K B^^) 

_hts arh77 mmmmm 200 » l (5x io 6 i@/^ srWiK £ 9 &AUfc Q 

(2) S#$n:#:»fSM 

2D7diabody 0 > Mm^M bfc PBS(-) SrfflV^ 0. 8 mg/mL fclfcS £ 5 

25 (3) fcfo&JS- 

( 1 ) *effsJKUfcfc b #MJffi^ ? J* ^VM-** U ARH77 lHli 



WO 2004/033499 



PCT/JP2003/013063 



-4 3 - 

9, 1 0 2®, 3 BPeQ, ±m (2) T?fl3RUyttft#1WS: 10 mL/kg^T. 

i9S#Lfc. IftttStJS (vehicle) £UT, «aft«»Ufe PBS(-) SrRflftJc: 1 0 2 
0,3 0^ 10 mL/kg }--C N S«£9;j£#Ufco 1 ^ 7 PE N vehic 

le S-^E: 1 1£ 8 H5-eff o fc 0 
5 (4) -^^jfirTft h IgG 

-^^ifoji^&ij-^ t b IgG (D^ite. ^Ttf> 

ELISA^ofCo 0.1%fi^it»T#C (PH9.6) T? 1 /ig/mL (^bfct^t h 
IgG^Cft: (BI0S0URCE *±®D 100 #L £: 96 Sra/l^V— b (Nunc*±®D l^fliv 

10 #3R Ufc^ ? * JfiL^fc 5 VM*H.§. i:Lttb IgG (Cappel *±®D 100 n L 3r3» 

u gjaiJit i ^ v^a^-^a y Lfco ffifrfe, 5oooj£»?bfc7vi-'# y 

~7 j$-^~7 T & ~ •VWN&i t h IgG trifc (BI0S0URCE ftM) 100 n L ^T^P ^fifc 
MICR0PLATE READER Model 3550 (BioRad*±M) &JlV^T 405 nm GDSBfe 

(5) $dBgJB$JM>ffMli 

2D7diabody Ot MMfflfi"?' ^^^^Vv^^-T S^Lffi^m^-oV^T^, ^fj?# 

ftmsHafla^jg^-rs t m§g cm^v^id ^^jm^*^^. 

20 ^#^ra-t?Wf5Ufeo ^9*JliLfiHi©fc h IgG*©^^oV>-Cf4. ARH77M 
»^24 0 -hta (4) -T?3z£-<fc ELISA Irffl^tt b IgG S^r 

$iJ^Ufc 0 Vehicle S^tt, h IgG (M^>v^fC) 

74/i g/mL *-e_b#UTV^S©^U 2D7diabody ^i^li^lit^^tf i- 
{£< (P<0.005, ^©J&V^ttto© . 2D7diabody & ARH77 ^Oif^S^^"^ 

25 ^fl U T 5 £ £ fl^ £ frfc (0 2 4) o ^#«ra^oV^-C^|H2 5 

^^-T £ S3 D , 2D7diabody S#»T?H: vehicle £ it$fc b*C^rj£fe&#88nfl 
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£JLh«fc»K 2D7diabody^t ^tiBt^^xVM^u-c, tfmm&jR&G'f 

ZZk tf^Ztlfeo ^W8<D 2D7diabody (D&M&ffiimS.. m&ffift&ft't' Z>m& 

5 [HJ£#<1 7 ] PBMC 2D7DB (DftMtfflr 

t V5^jMfcRjfifc (peripheral blood mononuclear cell, PBMC) &£>c>H~<5 2D7DB 

0 5 cells /l mL /^x;VfoffiV^fc 0 W b^X^^^ h^W^VM (P 
10 HA-M, Roche Diagnostics, 10 /* g/nL) > =^#^y ^A(ConA, Wako, 

HWmLK SAC (Pansorbin Cells. Calbiochem, mkSt 0. 01%) SrJ3V\fc„ 

tt 3 RftlflttK: 2D7DB 2 M g/mL fcfc 5 J: 5 ^» bfc e ««»T«^ Anne 

xin V. PI*e— fi^-febCAnnexin V-FITC Apoptosis Detection Kit I. Pharming 
15 en)7P-t>f (EPICS XL, Coulter) KlT«WfUfc. &*5BHt*HR* 

b^^#^Tl-T, ARH77 &r 2.5X10 5 cells /l mL /fr^/V-fo 24 H#IW& 
|U PBMC tlKl^b-C2D7DB kRjSS-ttlfc. 

PBMC Annexin V • PI V^#*h£T 

-Cf* N 29%, 23%. 25% (]llg^ 2D7DB 24 £TFI^) , 

20 PHA-M#^T^i^, 20%, 45%, 42%, ConA#&Ttf^ 22%, 30%, 34%, SAC 
31%, 38%, 40%-efcofc (B2 6A-H12 6D) . ARH77 ©4§i§K 
16%, 56%, (0 2 6E) . £Ui36»fe 2D7DB r**M**> PBMC fctttS 

25 
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5 m±mm\^^>mmmmm<D^mh^mn^ti^o 
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i . n stfnMtfcm (hla) ^nm-t^ft^iWiVf* 

2 . HLA ifi HLA class ITfcS, ft^^S 1 KlfBfc^^HMI^fco 

5 3 . HLA class I & HLA-A "CfoS. ffifJfcJg 2 ^fB^CO^^^o 

4 . 2D7 ^#W®5HMb#Lf£ 0 

5 . te^^^M* Diabody 3 fit 3*3g 1 ~ 4 m^;ft<^-fB*ccO{&^^fb 

6. &,T<D (a) ~ (d) ©V^-r^^IB^^iS^^fro 

io ( a ) mmm^r e ^fB«or y miB^u^^r-r st^m^ft. 

15 ( c ) m^m-B- : 2 CD CDR £> J: tffiB?!!## : 4 (£> CDR COT 5 J MftE^O Sr^Ti" 

( d ) : 2 CD CDR $5 J; t*Ba#J#^- : 4 CO CDR CO T 5 J ^IS^'J V ^ 

tt^L^r^/ilBB^J^^s^^fk^-efeoT, (c) fcia* 

8 . HLA #S HLA class I *T?$>5> ff^^S 7 fclfB$t©;fr$£o 

9 . HLA class I # HLA-A It*® 8 fc|Bife<Z>;£fe, 

25 10. 2D7 ^^{£^^i-§ rtiaot, ^tt/^ii#Ufc^#:£r§mi-£ 
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1 1. Wttitffi Diabody 4frVfoZ>, If^l7~l 0 ©Vvf fli>*\Z$dto<D&& 0 
1 2 . ^'f4^S«^^|4x^lfflJ^it»$!)Stt-efe S \ 7-11© 

v^^^tem©^,, 

1 3 . 1 ~ 6 ©^1^a^3B*©*£$H4b£Lfo ffiftftS 7 ~ 1 2 ©V vf 

14. B JHBJ&Sfctt T ^fc^S^JERST'CJfcS £ £ Sr#ffci:i-S. 
513 f-fE*c©«^ff ^J 0 

1 6 . m^m i~6 <D\,^ti*>\zwffi<D&frHkffiti: x m&m. 7 - 1 2 ©Vvf 

1 7 . 1 ~ 6 ©V^:ft£^f2*!4©te#^[^#:, If ^ 7 ~ 1 2 ©Wf 

i s . n$as iiiiT *> s w&m i 7 ^|5«cd^l«»j 0 

1 9 . m&m i~6 ©^^a^|Bifc©<£4HMb#L#^ M>km 7 ~ i 2 ©vvf 

2 0 . tftfttfS Diabody Tfc^ff 1 3 ~ 1 5 ©V^Ttt;W;LlB^©5ii|HJJft5Efi^ 

2 1 . ^C#:^S Diabody Tf S If 3£5 1 6 fc|B«©>i*»g%iqif&J#J 0 

2 2 . ^C#:^S Diabody *C 5 St^S® 17tfc!il8 ^IB^©^L«^lJo 

2 3 . tfcfltfS Diabody *C*>5i&3ifcE 1 9 ^IB*© g B^^S^^Jo 
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HI 

5 ' - AAT T CCCAGCACAGTGG T AGAT AA G T AA G (E$fl#-§-:7) 

GGGTCGTGTCACC AT C T AT T C AT T C AGC T - 5 ' (1E5>] 8) 
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3 

NIH3T3 RPMI8226 U266 
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<221> CDS 

<222> (103) . . (546) 

<400> 1 

tacgactcac tatagggcaa gcagtggtat caacgcagag tacgcgggga atctatgatc 60 

agtgtcctct ctacacagtc cctgacgaca ctgactccaa cc atg cga tgg age 114 

Met Arg Trp Ser 
1 

tgg ate ttt etc ttc etc ctg tea ata act gca ggt gtc cat tgc cag 162 
Trp He Phe Leu Phe Leu Leu Ser He Thr Ala Gly Val His Cys Gin 
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210 
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gtc cag ttg cag cag tct gga cct gag ctg gtg aag cct ggg get tea 
Val Gin Leu Gin Gin Ser Gly Pro Glu Leu Val Lys Pro Gly Ala Ser 

25 30 35 

gtg aag atg tct tgt aag get tct ggc tac acc ttc aca gac tac ttt 
Val Lys Met Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Asp Tyr Phe 
40 45 50 



ata cac tgg gtg aaa cag agg cct gga cag gga ctt gaa tgg att gga 306 
He His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu Glu Trp He Gly 
55 60 65 
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tgg att ttt cct gga gat gat act act gat tac aat gag aag ttc agg 354 
Trp He Phe Pro Gly Asp Asp Thr Thr Asp Tyr Asn Glu Lys Phe Arg 
70 75 80 

ggc aag acc aca ctg act gca gac aaa tec tec age aca gee tac att 402 
Gly Lys Thr Thr Leu Thr Ala Asp Lys Ser Ser Ser Thr Ala Tyr He 
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ttg etc age age ctg acc tct gag gac tct gcg atg tat ttc tgt gta 450 
Leu Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Met Tyr Phe Cys Val 
105 110 115 

agg agt gac gac ttt gac tac tgg ggc cag ggc acc act etc aca gtc 498 
Arg Ser Asp Asp Phe Asp Tyr Trp Gly Gin Gly Thr Thr Leu Thr Val 
120 125 130 

tec tea gec aaa aca aca ccc cca tea gtc tat cca ctg gee cct get g 547 
Ser Ser Ala Lys Thr Thr Pro Pro Ser Val Tyr Pro Leu Ala Pro Ala 
135 140 145 



<210> 2 
<211> 148 
<212> PRT 

<213> Mus mus cuius 
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<400> 2 

Met Arg Trp Ser Trp He Phe Leu Phe Leu Leu Ser He Thr Ala Gly 
15 10 15 

Val His Cys Gin Val Gin Leu Gin Gin Ser Gly Pro Glu Leu Val Lys 
20 25 30 

Pro Gly Ala Ser Val Lys Met Ser Cys Lys Ala Ser Gly Tyr Thr Phe 
35 40 45 

Thr Asp Tyr Phe He His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu 
50 55 60 

Glu Trp He Gly Trp He Phe Pro Gly Asp Asp Thr Thr Asp Tyr Asn 
65 70 75 80 

Glu Lys Phe Arg Gly Lys Thr Thr Leu Thr Ala Asp Lys Ser Ser Ser 
85 90 95 

Thr Ala Tyr He Leu Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Met 
100 105 110 

Tyr Phe Cys Val Arg Ser Asp Asp Phe Asp Tyr Trp Gly Gin Gly Thr 
115 120 125 



Thr Leu Thr Val Ser Ser Ala Lys Thr Thr Pro Pro Ser Val Tyr Pro 
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130 135 140 

Leu Ala Pro Ala 
145 

<210> 3 

<211> 535 

<212> DNA 

<213> Mus musculus 

<220> 

<221> CDS 

<222> (103). . (534) 

<400> 3 

ctaatacgac tcactatagg gcaagcagtg gtatcaacgc agagtacgcg gggactwatg 60 

agaatagcag taattagcta gggaccaaaa ttcaaagaca aa atg cat ttt caa 114 

Met His Phe Gin 
1 

gtg cag att ttc age ttc ctg eta ate agt gee tea gtc ate atg tec 162 
Val Gin He Phe Ser Phe Leu Leu He Ser Ala Ser Val He Met Ser 
5 10 15 20 
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aga gga caa att gtt etc acc cag teg cca gca ate atg tct gca tct 210 
Arg Gly Gin He Val Leu Thr Gin Ser Pro Ala He Met Ser Ala Ser 

25 30 35 

cca ggg gag aag gtc acc ata acc tgc agt gec age tea agt gta agt 258 
Pro Gly Glu Lys Val Thr He Thr Cys Ser Ala Ser Ser Ser Val Ser 
40 45 50 

tac atg cac tgg ttc cag cag aag cca ggc act ttt ccc aaa etc tgg 306 
Tyr Met His Trp Phe Gin Gin Lys Pro Gly Thr Phe Pro Lys Leu Trp 
55 60 65 

att tat age aca tec aac ctg get tct gga gtc cct act cgc ttc agt 354 
He Tyr Ser Thr Ser Asn Leu Ala Ser Gly Val Pro Thr Arg Phe Ser 
70 75 80 

ggc agt gga tct ggg acc tct tac tct etc aca ate age cga atg gag 402 
Gly Ser Gly Ser Gly Thr Ser Tyr Ser Leu Thr He Ser Arg Met Glu 
85 90 95 100 

get gaa gat get gee act tat tac tgc cag caa agg acg agt tat cca 450 
Ala Glu Asp Ala Ala Thr Tyr Tyr Cys Gin Gin Arg Thr Ser Tyr Pro 
105 HO 115 

ccc acg ttc ggc teg ggg aca aag ttg gag ata aaa egg get gat get 498 
Pro Thr Phe Gly Ser Gly Thr Lys Leu Glu He Lys Arg Ala Asp Ala 
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120 125 130 

gca cca act gta tec ate ttc cca cca tec agt gag c 535 
Ala Pro Thr Val Ser He Phe Pro Pro Ser Ser Glu 
135 140 



<210> 4 

<211> 144 

<212> PRT 

<213> Mus musculus 

<400> 4 

Met His Phe Gin Val Gin He Phe Ser Phe Leu Leu He Ser Ala Ser 
15 10 15 

Val He Met Ser Arg Gly Gin He Val Leu Thr Gin Ser Pro Ala He 
20 25 30 

Met Ser Ala Ser Pro Gly Glu Lys Val Thr He Thr Cys Ser Ala Ser 
35 40 45 

Ser Ser Val Ser Tyr Met His Trp Phe Gin Gin Lys Pro Gly Thr Phe 
50 55 60 

Pro Lys Leu Trp He Tyr Ser Thr Ser Asn Leu Ala Ser Gly Val Pro 
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65 . 70 75 80 



Thr Arg Phe Ser Gly Ser Gly Ser Gly Thr Ser Tyr Ser Leu Thr He 
85 90 95 

Ser Arg Met Glu Ala Glu Asp Ala Ala Thr Tyr Tyr Cys Gin Gin Arg 
100 105 110 



Thr Ser Tyr Pro Pro Thr Phe Gly Ser Gly Thr Lys Leu Glu He Lys 
115 120 125 



Arg Ala Asp Ala Ala Pro Thr Val Ser He Phe Pro Pro Ser Ser Glu 
130 135 140 



<210> 5 
<211> 789 
<212> DNA 

<213> Artificial Sequence 

<220> 

<221> CDS 

<222> (14) . . (775) 

<223> Description of Artificial Sequence: an artificially 
synthesized DNA sequence 
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<400> 5 

cctgaattcc acc atg cga tgg age tgg ate ttt etc ttc etc ctg tea 49 
Met Arg Trp Ser Trp He Phe Leu Phe Leu Leu Ser 
1 5 10 



ata act gca ggt gtc cat tgc cag gtc cag ttg cag cag tct gga cct 97 
He Thr Ala Gly Val His Cys Gin Val Gin Leu Gin Gin Ser Gly Pro 
15 20 25 

gag ctg gtg aag cct ggg get tea gtg aag atg tct tgt aag get tct 145 
Glu Leu Val Lys Pro Gly Ala Ser Val Lys Met Ser Cys Lys Ala Ser 
30 35 40 



ggc tac acc ttc aca gac tac ttt ata cac tgg gtg aaa cag agg cct 193 
Gly Tyr Thr Phe Thr Asp Tyr Phe He His Trp Val Lys Gin Arg Pro 
45 50 55 60 



gga cag gga ctt gaa tgg att gga tgg att ttt cct gga gat gat act 241 
Gly Gin Gly Leu Glu Trp He Gly Trp He Phe Pro Gly Asp Asp Thr 

65 70 75 



act gat tac aat gag aag ttc agg ggc aag acc aca ctg act gca gac 289 
Thr Asp Tyr Asn Glu Lys Phe Arg Gly Lys Thr Thr Leu Thr Ala Asp 
80 85 90 



aaa tec tec age aca gec tac att ttg etc age age ctg acc tct gag 



337 
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Lys Ser Ser Ser Thr Ala Tyr He Leu Leu Ser Ser Leu Thr Ser Glu 
95 100 105 

gac tct gcg atg tat ttc tgt gta agg agt gac gac ttt gac tac tgg 385 
Asp Ser Ala Met Tyr Phe Cys Val Arg Ser Asp Asp Phe Asp Tyr Trp 
110 115 120 

ggc cag ggc acc act etc aca gtc tec tea ggt gga ggc ggt age caa 433 
Gly Gin Gly Thr Thr Leu Thr Val Ser Ser Gly Gly Gly Gly Ser Gin 
125 130 135 140 

att gtt etc acc cag teg cca gca ate atg tct gca tct cca ggg gag 481 
He Val Leu Thr Gin Ser Pro Ala He Met Ser Ala Ser Pro Gly Glu 
145 150 155 

aag gtc acc ata acc tgc agt gec age tea agt gta agt tac atg cac 529 
Lys Val Thr He Thr Cys Ser Ala Ser Ser Ser Val Ser Tyr Met His 
160 165 170 

tgg ttc cag cag aag cca ggc act ttt ccc aaa etc tgg att tat age 577 
Trp Phe Gin Gin Lys Pro Gly Thr Phe Pro Lys Leu Trp He Tyr Ser 
175 180 185 

aca tec aac ctg get tct gga gtc cct act cgc ttc agt ggc agt gga 625 
Thr Ser Asn Leu Ala Ser Gly Val Pro Thr Arg Phe Ser Gly Ser Gly 
190 195 200 
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tct ggg ace tct tac tct etc aca ate age cga atg gag get gaa gat 673 
Ser Gly Thr Ser Tyr Ser Leu Thr He Ser Arg Met Glu Ala Glu Asp 
205 210 215 220 

get gee act tat tac tgc cag caa agg acg agt tat cca ccc acg ttc 721 
Ala Ala Thr Tyr Tyr Cys Gin Gin Arg Thr Ser Tyr Pro Pro Thr Phe 
225 230 235 

ggc teg ggg aca aag ttg gag ata aaa gac tac aag gat gac gac gat 769 
Gly Ser Gly Thr Lys Leu Glu He Lys Asp Tyr Lys Asp Asp Asp Asp 
240 245 250 

aag tga taagcggccg caat 789 
Lys 



<210> 6 
<211> 253 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: an artificially 
synthesized peptide sequence 
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<400> 6 

Met Arg Trp Ser Trp He Phe Leu Phe Leu Leu Ser He Thr Ala Gly 

15 10 15 

Val His Cys Gin Val Gin Leu Gin Gin Ser Gly Pro Glu Leu Val Lys 

20 25 30 

Pro Gly Ala Ser Val Lys Met Ser Cys Lys Ala Ser Gly Tyr Thr Phe 

35 40 45 

Thr Asp Tyr Phe He His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu 

50 55 60 

Glu Trp He Gly Trp He Phe Pro Gly Asp Asp Thr Thr Asp Tyr Asn 
65 70 75 80 

Glu Lys Phe Arg Gly Lys Thr Thr Leu Thr Ala Asp Lys Ser Ser Ser 

85 90 95 

Thr Ala Tyr He Leu Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Met 

100 105 HO 

Tyr Phe Cys Val Arg Ser Asp Asp Phe Asp Tyr Trp Gly Gin Gly Thr 

115 120 125 

Thr Leu Thr Val Ser Ser Gly Gly Gly Gly Ser Gin He Val Leu Thr 

130 135 140 

Gin Ser Pro Ala He Met Ser Ala Ser Pro Gly Glu Lys Val Thr He 
145 150 155 160 

Thr Cys Ser Ala Ser Ser Ser Val Ser Tyr Met His Trp Phe Gin Gin 

165 170 175 

Lys Pro Gly Thr Phe Pro Lys Leu Trp He Tyr Ser Thr Ser Asn Leu 

180 185 190 

Ala Ser Gly Val Pro Thr Arg Phe Ser Gly Ser Gly Ser Gly Thr Ser 
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195 200 205 

Tyr Ser Leu Thr He Ser Arg Met Glu Ala Glu Asp Ala Ala Thr Tyr 

210 215 220 

Tyr Cys Gin Gin Arg Thr Ser Tyr Pro Pro Thr Phe Gly Ser Gly Thr 
225 230 235 240 

Lys Leu Glu He Lys Asp Tyr Lys Asp Asp Asp Asp Lys 
245 250 



<210> 7 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: an artificially 
synthesized adapter sequence 

<400> 7 

aattcccagc acagtggtag ataagtaag 29 



<210> 8 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: an artificially 
synthesized adapter sequence 

<400> 8 

tcgacttact tatctaccac tgtgctggg 29 

<210> 9 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: an artificially 
synthesized primer sequence 

<400> 9 

caggggccag tggatagact gatg 24 

<210> 10 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: an artificially- 
synthesized primer sequence 

<400> 10 

gctcactgga tggtgggaag atg 23 

<210> 11 

<211> 35 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: an artificially 
synthesized primer sequence 

<400> 11 

cctgaattcc accatgcgat ggagctggat ctttc 35 

<210> 12 
<211> 47 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: an artificially- 
synthesized primer sequence 

<400> 12 

aatttggcta ccgcctccac ctgaggagac tgtgagagtg gtgccct 47 

<210> 13 
<211> 47 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: an artificially 
synthesized primer sequence 

<400> 13 

tcctcaggtg gaggcggtag ccaaattgtt ctcacccagt cgccagc 47 

<210> 14 
<211> 68 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: an artificially 
synthesized primer sequence 



<400> 14 

attgcggccg cttatcactt atcgtcgtca tccttgtagt cttttatctc caactttgtc 60 
cccgagcc gg 
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